Effect of pulse amplitude of luteinizing hormone, duration and rate of change on progesterone secretion from rat corpora lutea.
Corpora lutea (CL) were obtained from immature rats primed with pregnant mares' serum gonadotrophin followed by human chorionic gonadotrophin (hCG). Two days after hCG, CL were isolated, placed in perifusion culture and exposed to control medium or specific pulses of luteinizing hormone (LH). In Expt 1, a frequency of 1 pulse LH/h (amplitude 500 pg/ml, duration 40 min, 30 ng/min) increased progesterone secretion compared with control values (P less than 0.05). In Expt 2, LH rate was held constant and the amplitude and duration of a single LH pulse varied; 250 and 500 ng LH/ml initially stimulated progesterone secretion equivalently, but increasing the duration of the LH pulse prolonged high progesterone secretion. These observations suggest that at less than or equal to 500 ng LH/ml, once a stimulatory amplitude is obtained, higher amplitudes do not further increase progesterone secretion, while increasing pulse duration further enhances progesterone secretion. In Expt 3, the LH pulse amplitude was 250 ng/ml and the rate set at 0, 5 or 30 ng LH/min; only 30 ng LH/min resulted in sustained stimulation of progesterone (P less than 0.05). Taken together, these data demonstrate that the characteristics which determine whether an LH pulse will be stimulatory include not only amplitude and duration but also the rate at which an amplitude is obtained.